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. 'SUBJECT USSR /. PHYSICS caRD 1/ 2 PA - 1804 .
AUTHOR PAVLOLKAYA,F.I., LAVRUCHINA, A.X. e
TITLE The Isotope Composition of Rare Earth Blements which were Created

on the Occasion of the Fission of Uranium-, Thorium-, and Bismuth

Nuclei by 680 MeV Protons.
PERIODICAL Atomnaja Energija, 1, fasc.5, 115-123 (1956)
yesued: 1/ 1957
work deals with the rssults obtained on the occasion of the radio-

chemical investigation of the isotope composition mentioned above which was

carried out in 1954. Hereby particularly the influence exercised by the concen-
tration of the complex-forming reagent and the pH-value of the solution upon the
On the

degree of efficiency of the separation of the rare earths was studied.
occasion of the gseparation of the totality of rare earths from the products of

the bombardment of uranium, thorium, and bismuth by 680 MeV protons, cerium

gerved as a oarrier. The authors allow themselves to be guided by the follow-

ing considerations: The radioisotopes of the various rare earths behave on the
occasion of the precipitation of cerium hydroxide, cerium oxalate and cerium

fiuvoride like cerium. Tpe main quantity of cerium can easily be separated from i
the other rare earths by the oxidation of cerium up to the gquadrivalent state .
with following sxtraction by diethylether. For separation an jon-exchange column
with a diameter of 0,3 cm and & height of 55 cm was used.

Conclusions: The {nfluence exercised by the nature of the complex-forming reagents

(emmonium -acetate, _citrate, -oxalate, and _lactate) of the pH-value of the

The present
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washing-out solution, and of the rare earth elements upon their degree of separ-
‘ation was investigated. The mogt effective geparation is obtained by washing-out
with a 3,64 ammonium lactate solution at pH = 3,4. The isotope parts and the
Yields of the B-active isotopes of the Tare earths on the occasion of the fission
mentioned in the heading is determined. The results of the chromatographic
separation of these isotopes are shown in form of diagrams. Comparison of the re-
sults obtained here with those of other authors permits the conclusion that the
yield of the B~active isotopes of rare earth elements (which were oreated on the
occasion of uranium fissioning) does not change when the proton energy is in-
creased from 340 to 680 MeV. There is much to indicate the creation of a hitherto

unknown samarium isotope Sm“‘1 with T = 20 days. In order to obtain complete data
on the fissioning bprocesses, further investigations must be carried out. In thig
connection, attention musgt be concentrated on the evaluation of the yield of the
isotopes decaying by electron capture.

INSTITUTION:

a-
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Name: LAVRUKHINA, Avgusta Konstantinovna
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Dissertation: Radlochemical study of nuclear trane-
formations produced by high—-energy
particles

Degree: Doc Chem Sol
Affiliation: /Not indlcated/
Defense Date, Place: 20 Dec 55, Councll of Geochemistry and
Analytic Chemistry imeni Vernadskly,
Acad Scl USSR
Certification Date: 9 Mar 57

Source: BMVO 13/57
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LAVRUKHINA, A. K. and RODIN, S. S.

"Investigated the co-precipitation of frencium with different sediments
by the short-lived radioactive isotope Frsﬁ."

report presented at The Use of Radioactive Isotopes in Analytical
Chemistry, ‘Conference in Moscow, 2-4 Dec 1959
Wo 1958, No. 2, (author BOdino 8. 8.)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3

G e N S s e PN

A T R R B R PR B S R R SR L R B L5 -

"Some peculiarities of rasdiochemical analysis.”

report presented at The Use of Radioactive Isotopes in Analytical
Chemistry, Conference in Moscow, 2.4 Dec 1957

Yestnix Ak Nauk SSSR, 1958, No. 2, {author Rodin, S. S,)
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tion A s ope pptd equeled the proportion of ppid. hy-
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P tas and o dun-erchange expts it is concluded that
upan aade. of precipitant io guantities brdow the ope re-
guired for ppn. hoth the metsl and the izotope form micelles
having hike adsorbed cations.  Further addn. of precipitant
causes the micelles to coelesce and coagulate. Thus the
ratic log {(Sauomm/Bercans Whete the numerator is the
soly. of the metel hydr nnd the denomlnator is the soly.
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‘. AUTHOR: _ LAVRUCHINA,A.K., KRASAVINA,L.D. PA - 2193
TITLE: Fission of muclei of heavy elements by means of high energy
particles., (Russian) '
PERIODICAL: Atomnaia Energiia, 1957, Vol 2, Xr 1, pp 27 - 35

Received: 3 / 1957 ~ Reviewed: 4 / 1957

“BSTRACT : The present paper deals with radio-chemical investigations of the
fission of uranium- thorium-, and bismuth nuclei by means of
680 MeV protons. By means of the interpolation method a complete
picture of the fission fragments was obtained.

The interaction of the high energy particles (~100 ~ 700 MeV) with
compound nuclei takes place in two stages: a) The knocking out of
fast particles during the collision of the impinging particles with
the nucleus. b) The following smission of slow particles from the
excited nucleus by evaporation. During these processes the initial
miclei lose a number of nucleons and new nuclei are created, the
gso-called fission products. They extend over a wide interval of
atomic weights, beginning from neighbors of the irradiated elements
up to very remote elements. Also during the second stage a fission
process may take place. In order to obtain a complete picture of
the fission products of U, Th, and Bi by 480 jteV protons, the yields
of the stable and non-identified radioactive isotopes were determined
from the radio-chemical data obtained by VIHOGRADOV et al. (Session

Card 1/3
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Figsion of nuclei of heavy elements by means of high energy particles,

of the Academy of Science on the peaceful uges of atonic ensrgy, de-
Partment for chemical science, page 97 (1955)). A diagram illustrates
for instanceﬂthe isotopes created on the occasion of the creation

of uranium. the data obtained here result in the following con-
clusiong: On the occasion of the fission of U, Th, and Bj by means of
480 MeV protons, isotopes with surplus neutrons are above all pro-
duced. “he share of isotopes with a lack of neutrons is insignificant

in the case of this proton energy. (The isotopes with a maximum
Yield are within the Tange of the isotopes with a neutron surplus znd

the heavy fission fragments are within the range of nuclear stability) .

The total fission cross-sections of U and of Th are large, amounting
to 55 and 60 % of the geometric cross-section of these nuclei. The
fission cross-section of bismuth is 5 % of the geometric cross-gec-
tion. The Probability of the geometric and.similar fissions is
greatest with bismuth (45 % of the amouﬁt\of the total fission cross-
section). With U and Th this share is somevhat smaller. Finally the
distribution of the charge over the fission Tragments ig discussed.
4ll data and considerationg figuring in this tend to show that the
fission of U and Th nuclei cannot Possibly be explained by pure
enission mechanism. ‘This fission is much more likely to be caused

APPROVED FOR RELEASE: 06/20/2000
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'Fission of nuclei of n PA - 21
particles. eavy elements by means of high energy 73

according to a mixed barrier- and emission mechanism

ASSOCIATION:Not given

PRESENTD BY: :
SUBKITTED; B
LVTAILABLE: Library of Congregs
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AUTHOR LAVRUKHINA,A.K., KRASAVINA, L.D., PAVLOTSKAYA, F.Io,  PA - 2722
, “GRECHISHCHEVA, I.M.,
* TITLE The Spallation of Copper by 68o-MeV Protons,

(Rasshchepleniye medi protonami s energiyey 680 Mev - Russian)
PERIODICAL  Atomnaia Energiia, 1957, Vol 2, Nr L, pp 3k5.351, (UeSeS.R.) -
Received 5/1957 Reviemed 6/1957

ABSTRACT The'investigltions described in this paper were carried out in 195l
and they aimed at obtaining a complete picture of the products ob-
tained at the spallation mentioned in the title. Furthermore, the in.
Iluence of the energy and of the nature of the bombarding particles
uponthe character of the spallation process was to be determined, Bem .
cause it is not possible by means of ths radiochemical inveatigation o

lived isotopes, theirlrields were estimated with the aid of the interpo-

lation method, The investigations were carried out in metallic copper

withvery small admixtures, For one hour the copper plates were exposed

to radiation of the innexbundls (protons of 680MeV) of the synchrocy-

clotron of the Institute for Nuclear Problems, Academy of Sciences of

the UsS.8.R. Then the plates were dissolved in nitric acid, and from :
thesolution the radioactive istopes of the different elements were -

separated on isotope carriers, (The following elements were used, Na, -
P, §, C1, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, and Cu), o
Some conclus]iions. The total spallation cross section of copper amounts -

Card 1/2 to 0.6,10"=2 cn®, i,e.65°/0 of the geometrical cross section. The

CIA-RDP86-00513R000928830008-3"
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[ The Spallation of Copper by 6Bo-MeV Protons. PA - 2722

main share in the entire production cfoss section of the spallation

! products of copper is yielded by the isotopes of Co, Ni and Cu (60°/0).
If the stebility is increased, the yicld of the isotopes also increases, -
At the spallation of the copper nuclei, protons and neutrons are emitted
in almost equal ratio Z,/Zp = 1.3 .The flying-off of an g-particle is
more probable than the successive emission of four nucleons. At spallati-
ons of copper by particles of high energy ro influence upon the nuclear
structurewas noticed. If we compare the characteristic particularities
of spallation by protons of 680 MeV with the spallation of copper by
different particles of energies ranging from 19oMeV to 2.2 BeV, we also
obtain some conclusions about the influence of the nature and increase -
iqenergy[of the bombarding particles upon the charater of the spallation

of copper. :

ASSOCIATION

PRESENTED BY i
SUBKITTED lo. 10,1956
AVAILABLE

Card 2/2
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Use of radiocactive isotopes in quantitative analysie,

3 10.9:272-277 8 157, Jaderna energle

l. TUstav geochemie a analyticke

7ed S.8.5.H. chemde V.I, Vernadskeho, Akademie
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AUTHORS Lavrukhina A.K.,Moskaleva L.P., Krasavina L.D,, 89-10-1/36
Grechishcheva I‘M'ZI, 2 ¢ -
TITLE - The Forming of Na and P 3 when High~Energy Protons Enter into

Interaction withzgompl gluclei.
(Obrézovaniyella iP pri vzaimodeystvii protonov vysokoy en-
ergii so slozhnywi yadrami - Russian)

PERIODICAL Atomnaya Energiya,1957, Vol 3, Nr 1o, pp 285-290 (U.S.S.R.)

ABSTRACT The forming cross section for Nazh and P32 #as determined by means
-of radiochemical methods if Cu, Lsa,Au,Th are bombarded with protons
of from 120 to 660 MeV. The following cross sections were measured:

Energy of protons in Effective cross section in 10'29 om2

MeV Cu La Au Th
Fa24 P32 Na24 P32 §a24 p32 24 p32
120 0,09 0,07 0,099 - - - - -
220 0’22 0,22 0,5 spu‘ 0’59 Spu- - -
ren ren

340 1,3 1,8 0,5 0,73 0,13 0,5 - -
480 5:6 24 2 1,4 3,7 1,1 18 3
660 25 31 21 - 8,1 2,2 - -

SUBKITTED Nay 31, 1953
AVAILABLE Library of VYongress
Card 1/1
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' SPI?STH, V.I.; LAVEUKEINA, &.E., doktor khimicheskikh nauk.

Utiligation of atomic energy in Czechoslovakia. Vest, AN SSSB'
27 1n0,6:76-81 Je '57. (MIBA 10:7)

1, Chlen-korrespondent Akademii nauk SSSR (for Spitsyn).
(Csechoslovakia--Atomic energy)
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LAVRUKHINA, A.K. : fx

Fuclear reactions in nature., Priroda 46 mo,3:24-30 Mr '57. -

‘ ‘ (MIRA 10:3) -
1, Institut geokhimii i analiticheskoy khipil im. V.I. Vernadskogo -
Akedenmii nauk SSSR (Moskva).
(Nuclar reactions) (Redioisotopes) :

AT
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Sekerskiy, S., Lavrukhina, A. Koy 20-1;15/12

Radiochemical Investigation of the Reaction §130(p,nt)si3?
(Radiokhimicheskoye issledovaniye reaktsii 5i29(p,n*)sid1

Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 61-64 (USSR)

Iniatially it is reported on previous papers on the subject. The
present paper thries to ascertain the reaction Si3°(p,n+)Si51 by
radiochemical method. The isotope si’1 (r=2,65 hours) can even
be ascertained, if its production cross-section is insignificant.
In order to demonstrate the existence of the above reaction, the
dependence of the cross-section of the production of 8131 on the
energy of the bombarding electrons in the interval between 120
and 660 MeV was investigated. A 6o to 8o mg weighing target from
spectroacopically pure powdery silicon was wrapped into two
layers of aluminum foil and irradiated by protons of differently
high energy in the interior bundle of the synchrocyclotrene of
the laboratory for nuclear problems of the United Institute for
Nuclear Research (Ob"yedinennyy institut yadernykh issledovaniy)
The methodology of the investigations is discussed; The data here
obtained on the value of dgi31 at different proton energies are
here compared in a table. According to these data dgj31 in the
area of the proton-encrgies 120-220 UeV is hardly changed at all

CIA-RDP86-00513R000928830008-3"
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Radiochemical Investigation of the Reaction Si3o(p,n*)sidl. 20-1-15/42

ASSOCIATION:

Card 2/3

but it is highly increase at an increase of this energy to 220
to 680 MeV. In order to explain this behaviour of dgi31, the
authors investigate all sorts of reactions of the production of
5131 on the occasion of irradiation of silicon by protons. The
yield of 5131 in the fission of admixtures in the silicon can-
not provide_an essential contribution to 0gg431. But the reaction
Si3°(d,p)Si31 ?oubtlensly takes an important part in the pro-
duction of sidl, at hi§h energies of the bombarding particles the
reaction Si3°(p,ﬂ+)Si3 joins in the process, in which reaction
energy-rich_positive piomns fly off. The cross-section of the
reaction SiBo(p,n+)Sig1 can provide an estimation of the yield
of pions with the highest energy at the intraction of protons
with silicon nuclei. The experiment toascertain the reaction
(p,n*) by the radiochemical method in lage heavy nuclei. (e.g.
germanium and bismuth) had no success. There are 2 figures, 1
table, and 14 references, 7 of which are Slavic.

Institute for Geochemistry and Analytical Chemistry imeni V.I.
Vernadskiy of the AN USSR(Institut geokhimii i analiticheskoy
khimii im.V.I.Vernadskogo Akadenii nauk SSSR)

Institute for Nuclear Researche of the Polish AS (Institut

. yadernykh issledovaniy Pol'skoy Akademii nauk)
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PHASE I BOOK EXPLOITATION sov/1762
Alexsandrovich Zolotov
ts) Moscow, 1zd-vo
§SSR. Nauchno-

21(1)
. Lairﬁkhina, Avgusta Konsta tinovné, and Yuriy
‘ Transuranovyye € ementy sTransuranium Elemen
) AN SSSR, 1950. 125 p. (Series: Akademiya nauk
0,000 copies printed.

populyarnaya seriya) 1
Sponsoring -Agency: Akademiya nauk SSSR. Redkollegiyanauchno-

populyarnoy 1iteratury. o : .
Resp. Bd.: P.N. Paley; Bd. of Publishing House: D.N. Tpifonov; Tech. -

Ed.: A.P, Guseva.’
t is intended for the layman interested in nuclear
at the high school level. !

PURPOSE: The bookle
for physics gtudents

physics and also
COVERAGE: The pooklet describes the transuranium elements, mainly
the two most jmportant ones - plutonium and neptunium, and how they
. were added to the Periodic System. In § mmerized form the author
relates the story of their separation and ‘deflnes their properties,
~1nelnding~hpme data on their electronic configuratlon. Varlous
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Transuranium Elements SOV/1762

methods of.isolation are presented; among them is the method on
Separating the elements from impure solutions, as well as radio-
chemical ang radiometrical methods, Nuclear reactions Serving as
synthetic sources for the production of transuranium elements are
evaluated in general terms. No detailed deseription of the
chemistry of such reactions 18 given. Chapter 6 outlines the

- principles of the chain series ang suggests possibilities of
R pPredieting new elements. There are 41 references of which 33 are
oo Soviet, 5 English, 2 French, and 1 German,

TABLE OF CONTENTS :

Introduction

Are there elements heavier than urgnium?

Formation'of neptunium and pPlutonium
The chain of discoveries '
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_ Che Is aration of Transuranium Elements - 20
Nuclear reaction . 20
Reacticns s with slow neutrons _ S 2%
Reactions g with charg d particles 28
Fuclear aotions with h_multicherge ions 31
pifficultles with rod ueing guper-heavy transuranium elements 33
Naxurallyboccurrins fransurenium elements 36
Ch, IITe Methods of Separation and Identification of
pransuranivm Elements = - 40
fnaﬁiochemical methods - : ' . 40
. Carrler. precipitatio o - R
Ton-exchange ¢ chrome ography 45
: Extraction methods 51 IR
. Flectrolysis , 55 .
. yltra~microch hemlstry » ) - o g%
2

" Radlometric methods
Proteotion from radiation
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5(2); 21(5) PHASE I BOOK EXPLOITATION  SOV/1900
Akademiya nauk SSSR. Komissiya po analiticheskoy khimii

Primeneniye radiloalktivnykh izotopov v analiticheskoy khimii
(Use of Radioactive Isotopes in Analytical Chemistry) Moscow
Izd-vo An SSSR, 1958. 366 p. [Series: Is: Trudy, t. 9 (12)]
Errata slip inserted. 3,000 coples printed.

Resp. Ed.: I.P. Alimaria, Corregponding Member, USSR Academy
of Selences; Ed. of Publishing House: A.N. Yermakov; Tech.
Ed.: T.V. Polyakova.

PURPOSE: The book 1s intended for chemlsts and chemical
englneers conceinad with work in analytical chemistry.

COVERAGE: ‘The book is = collection of the prinecipal papers
presented In Mozcow at the Second Conference on the Use of
Radloactive Isotopes. The protlems discussed at the
Conference inclruced coprecipivation, aging, and solubility
of preclpitatas, determination of the instability constants
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Use of Radicactive Isotopes (Cont.) SOV/1900
of complex compowdis, geparation of rare earth metals, and

ion-exchange chronatography . No personalities are mentioned.
There are 351 referances 175 of which are Soviet, 33 German,

19 French, 3 Swedish, 2 Hungarlan, and 2 Czech.

TABLE OF CONTENTS:

Foreword
_Iayrukhina, A.K. Sowe Cheracteristics of Redio-

chemical Analysis 5
Shvedov, V.P., and L.M. Ivanove. Separation of

Some Short-lived Isotopes from Complex Mix-

tures and Purification of the Isotopes 20

Rudenko, N.P., and I, Stary. Determination of the

Complex Formatlon Caonstanvs of Indium Acetyl
Acetonate by the Extractlon Method 28
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- LAVRUKHINA, A, X. AND PAVIO’I‘SKA, F. I. (Inst of Geochemistry and Analytical
' Themistry im V. 1. Vernadskiy AS USSR)

"mhe Chromstographic Method of Separating Promethium From the Fission Products of o

Uranium”

Teoctopes and Radiation in Chemistry, Collection of papers of
2nd All-Union Sci. Tech. Conf. on Use of Radioactive and Stable Isotopes and
Rediation in National Economy snd Science, Moscow, Iza-vo AN S5SR, 1958, 380pe-

This volume published the reports of the Chamistry Section of the
2nd AU Sci Tech Conf on Use of Radioactive and Stable Ysotopes and Radistion
in Scienee and the National Economy, sponsored by Acad Sed USSR and Main
Adnin for Utilization of Atomic Energy wnder Council of Ministers USSR

Moscow 4-12 Apr 1957.
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AUTHORS ! _Lavrukhina, A. K., pavlotskaya, F. 1.,Pozdnyakov,A.A. 78-1-15/L3
. Grechishcheva, I. M.
TITLES The Chromatographic Separation of the Radioisotopes of the Elements

of Rare Earths by Means of Ion Exchange (TIonoobmennoye khromatogra=
ficheskoye razdeleniye radioizotopov redkozemeltnykh elementov).

PERTODICAL:  Zhurnal Neorganicheskoy Khimil, 1958, Vol. 3, Nr 1, pp. 82.-87 -
(ussR)e - - : S

Lot - v

ABSTRACTS Some problems of the aforesaid separation of the isotopes which
. are. formed with nuclear transformation under the influence of par=
~4ieles with high energy are dealt with in the present reporte Spe=
'eial attention was paid to the influence of the quantity of the
glements on their degree of separation, as well as to the position
~'of the maximum of the chromatographical curve.
Methodies. It was found (reference 1) that the best separation of
uranium, thorium, and bismuth was achieved by protons with an energy
of 680 MeV by washing out with a 3,6%/0 solution of ammonium lacta=
te with pH=3,L: The soparation was carried out on cationite ndau—cks
<So', Figure.1l shows that the separabion was quite effective, Figure -

card 1/bL 2 shows the same for hafnium. If larger gquantities of other elements
T Saia i 2
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The Chromatographic Separation of the Radioisotopes of the 78-2-15/k3

Elements:of Rare Earths by Means of Ion Exchange..
on is not always achieved.

are present, the sepai‘a’c.i :
The influence of the quanbivy of elements on the degree of their

chromatographica “separation, ine ependence. 0 ihe shape and b
position. o . maximum O e chromatogram on the quanﬁlfy of the
aTerente ) “

) e8e propblems were nvestigated Wi rium (T
hing out curves without

a
TE Tesults from figure 3, which shows the was
carrier and in the presence of To mg yttrium,. tpat the maximum cCOTTes=
ponding. %o various quantities of yttrium are rather far from each
other., Consequently, the quantity of the element can infIuence the po=
sition of itg maximum on the curve, With low concentrations the maxi=

mum is displzced in direction to a more rapid washing out of the re®
) ' nfivenced in SO far as

spective element.
it is sharper with ultra-=low soncentrations, The same was proved with

in references 3,4,799)s
The data by Senyavina and Tikhonova (reference 8) which obtained wide
apexes of curve atrontium are jncomprehensible in this context. The
assertion by the authors on the: width of the apex of the curve i& not
contradictory to the current conception of the theory of exchangs-

chromatographys -
The inflnence of the quantity of elements O

n their degree of separa=
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The Chromatographic Separation of the Radiois
of Rare Farthe by Means of Ion Exchangee.
e.mentioned displacement of the apexss of the curve with
the change of concentration can lead to 2 coincidence of two oT
more apexes: of neighbouring elements, This will reduce the degree
of separation in the case of a greab difference of their concen®
yrations, This 38 proved by the example of tullium and ytterblium,
which canrob ' a ratio of 1,150 (figure 6, curve
11). With cquial cohcentrations they can bte separated satisfacto=
Further examplss are given. From the

rily (figure 6, curve 1)«
1uded that the coincidence of the

The afor

apexes of
termination of the opbimum conditions of geparation o
This -is of great impo with the jnvestigation of the natural
radioactivityj(e. Te samarium and others) in the
presence of gres quantitie® of neighbouring_elements, as well 35
of irradiated materials.

nd 9 references, 6 of which are Slavice : -
ry and Analytical Chemistry'imeni Ve 1o

ASSOCIAIION: Institute for geochemist
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The Chromatographic Separation of the Radioisotopes of the 78-1-15/143
Elements of. Rare Earths by Means of Ion Exchange.

Vernadskiy AN USSR (Institut geokhimii i analiticheskoy khimii
- imeni .V.:.‘.v ‘Is Vernadskogo AN SSSR).: . .

June 18; 1957+ .. R

 Library of Congress.
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" AUTHOR: Lavrukhina, A. K. 78-1-24/43

(K voprosu o

—
TITLE: The Search for Promethium in Nature

poiskakh prometiys ¥ prirode).
PERIODICAL: Zhurnal B¢opganicheskoy Khimii, 1958, Vol. 3, Kr 1,
pp. 129-135 (USSR)

e author gives a survey of the respective
the years between 1917 and 1949 (ref. 1-5). e
Principles of the search for radioactive igotopes in nature. .
The opinion about the lacking of Pm should not be regarded

to be definite. The radio-isotopes Pni45, Pm147 and Pm150
can be searched in natural objects. Thus, already iz 1934
(ref. 6) a soft B-activity was observed in carefully purified
Nd-samples, which were attributed to a neodymium isotope of

T = 1,46.1012 years. Later on (ref. 7) it was predicted that
the isotope Nd150 was supposedly contained with a quantity
of 5,6% in the natural mixture. The secondary product Pm150

of T = 2,7 hours is in equilibrium and therefore can be
discovered in natural neodymium. The failure of the gearch
for prometheum isotopes (ret. 5,9,10) can most probably be
explained by long lasting separation methods, 80 that Pml

ABSTRACT: In the beginning th
works performed in

Cerd 1/5
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A basis for the
s only created when about 15 a-active

g of rare earths, natural as well as such produced

rticles of high energy, were
ssibility to raise the question o

) in uranium minerals
of & spontaneous

trum of these

y in the mean time.

h for Pnl147 (of T = 2,7 years
1 form because

¢ 7238, From the kuown mass 8pec

decomposition ©
decay products ref. 15) the putdT quantity can be calculated,
which is in equilibrium with

the radiation character 0
in natute a
peodymium (for
Pm146). The method ©
problems 8
1.~ The gel

- and c-activit
method of Pm from othe
of these elements from other

238, Table 1 contains dats on
£ Pm isotopes which can be found
s well as on their quantity peT 100 g of natural
pm150) and per 100 & of natural uranium (for

£ investi ation: The following methodical
hould be solved in connection with the Pm-search:
ection of radiometric methods of pmeasurement of

y of weak intensity; 2.~ A powerful geparation
r rare earths) 3.« A method of geparation

s existing jn minerals and

intensity of activwity ae well as the
determines the method. The
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The Search for Promethium in Nature 78-1-24/43

determination of Pm150 ig easily gossible with an ena-
counter (tortsovyy gchetchik). Pm jckly be
jdentified by the determination of T and Eﬁ'

this is, howeverT, very aifficult and demands the congtruction
of a special counter for weak activities.

described the authoT selected the 4n-counter

in the methane flow und tmospheres of
absolute pressure. pni4d

phétographic pla

of jonexchanging chr

Weighable Pm quantitie

earths, which develop

peutrons thT ’ 0
4. The same me igolation of

able promethium i of relatively great
quantities of neighbouring ele mixtures of
Er, Tb, Bu, Pr, Nd, Sm and Y, jrradiated with
slow neutrons in & hium develops ag
pn149. Ad 3.- On the one h the presence
of great quantities of Ca, Mg, Fe and U, and on the
other hand the presence of radioastive jecomposition
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235, U238 and Tb232. Table 2 shows the values
ties of the p-active products of decomposition
of the above mentioned elements peT 1 kg of uranium ore

3 gives the activities of

(content: 1 u, 1% Th). Table
containing rare carths (U and

a-active igotopes in minerals
above, Nd = 1,9, am 0,5 %). Before the

7h contents, a8
golution of the problen of sepa ¢
pn14T was studied (table 4)- N

other elements the reaction of

The suthor worked out & method for the isolation O
radiomctive. rare earths (ref. 16) from the products of &
pombardment of 1-2 g of natural granium by protois of high
energy. 1n this all chemical elements were contained (from
Na to Np) (wef. 17). After this a method of separation of .
rare earths from isotopes of other olements (with the
exception of actinium) were described. & method is also

given for the actinium separation.

The Search for promethi

e products of U
of the actii i
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The Search for Promethium in Nature. 78-1-24/43

There are 3 figures, 4 tables, and 21 references,
10 of which are Slavic.

ASSOCIATION: Institute for Geochemistry and Analytical Chemisgtry
jmeni V. I. Vernadskiy AN USSR (Institut geokhimii i
analiticheskoy khimii im. V. I. Vernadakogo Akademii nauk
SSSR).

SUBMITTED: June 19, 1957

AVAILABLE: Library of Congress
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Yerzhebak, V. W SOV/78-3-T-40/ Lk

The Eriraction of Sces Raxa Earths by Tributyl Phosphata: <
(Ekztrakiziye pakotorykh sedkozemelnykh elamentos :
tributilfosfutom)

%‘ums)u peorganicieakoy khdmil, 1958, Vol 3, Nr 7. pp 1703-1708
USSR

Irrestigations wera carriad ouh for ibse separation of rexs earihs
from larger quaniitles of weanium, lron. aluminun, maguesium, and
calom by extraciion by mesra of tributyl phosphate. In %he pres-
en% pager the opilmm condiiloms for the separation of small guau~
tities of rams earths by exiraction ars worked out. A more rapid
method for the saparation of small quantities of peometaian by
otbar elameni2 contained in uranium ores is described. 1t was
fomd 4had fne prezsaca of wranium in the zolution investigaied
yeduces the cosfficient of the distribution of rars earzhs basween
tha tributylphosphats phass and the aqusous phess consideradly.

1% waan Durshar fornd pecessary first to separabe wrenlum by ather
estraciion from the mexe sarths and them to exiract the vaye earths
by msanz of teitatylphosphate. The exiraction of yiteiwm by

CIA-RDP86-00513R000928830008-3"
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The Extraction ¢f Stma Bare Eaxihs by Tributyl Phosphatea  SOV/78-3-7-40/44

Tetvutyiphosphats was also Jpveztigateld. The sckrssiion of pro-
mathive avd odhur zare earths from aos:ampaavj.ng elaments by msans
o $30busyl phosptaia zhowas that the Ingresse 2f nliric s«id con~
eentgation dnovearss he avimaction of rurs earths by iributyl
phosphats. Theps aps & figures, J tablea and 3 wofarencss, 1 of
which 18 Sowiet.

ASSOCIATION: Irativit geokldmid i analiticheskey khimil im. V.I.Vernadskogo
Aksd=mis naul SSSR, Institul yudemnoy fizikl Chekboslovatskoy
Aimdemid nevl (Irzsitutn of Gaochspiséry and Analytics) Chamisiry
imerd V1. Vernadakdy AS USSR, Inatituss of Nuslaawr Prysics, 48 of -

Unachoslornsie)
SUBMITTED: June 15, 1357

1. Rare earths--Separation 2. Butyl phosphates--Applicaticus

=

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APPROVED FOR RELEASE: 06/20/2000

S A A T Ut

. AUTHOR: Lavrukhina, 4. K. (Uoscon) T4-27 5.2 /5
TITLE: The Present State of Nuclear Chemistry -
(Sovremennoye sostoyaniye yadernoy khimii) -

PERIODICAL:  Uspekhi Khimii, 1958, Vol. 27, Nr 5, pp. 517~550 (USSR)

" ABSTRACT: In the introduction the author gives a short survey of
the investigation of rules governing the nuclear irans-
formation of different chemical elements. This transfor-
mation was for the first time in an artificial way per-
formed by Rutherford (Rezerford) in 1919 and the investi-
gation of the rules governing nuclear transformations to-
day belongs to the fundamental problems of the investiga-
tion of the structure of matter. In the first section of
the present report the author discusses the methods of
nuclear chemistry. In the second section the author deals
with nuclear reactions occurring under the influence of
slow particles: a) nuclear reactions under the influ-
ence of neutrons, b) nuclear reactions under the in-
fluence of charged particles. In the third section the

nuclear fission of heavy elements by slow neutrons is

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"
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he Present State of Nuclear Chemistry 74-27~5~1/6

discussed. In this connection the authors of many works
are cited. The great number of investigations of the
nuclear fission products of heavy elements under the
influence of slow neutrons permitted the determination
of a number of characteristic features of this fission
which are given in the present article. In the fourth
section the author discusses the nuclear transformations
taking place under the action of high-~energy particles:
1) miclear reactions under the influence of fast protons,
deuterons, a-particles and neutrons: a) The characteris-
tic features of nuclear fission, reactions; b) the cha-
racteristic features of nuclear fission by higheenergy
particles, c) the emission of light nuclei, d) the
secondary nuclear reactions. In the second summary of the
same section the author discusses the nuclear reactions
under the influence of multiple-charged ions; in the
third summarys The nuclear reactions under the influence
of ¥ -gquanta, in the fourth summary: The nuclear reac-
tions under the influence of T-mesons and in the fifth
Card 2/3 summarys The production of new particles. The fifth sec-

T B
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The Present State of Nuclear Chemistry 74-27-5-1/6

tion deals with nuclear reactions in nature. At the end _
the author states that the examples given in the last N
section indicate that radioactive and nuclear transfor--
mations no doubt play an important part in nature.

There are 13 figures and 376 references, 166 of which

are Soviet.:

i., Nuclear reactions--~Theory

Caxd 3/3
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AUTHOR: Lavrukhine, A. K. (Moscow) Sov/74-27-10-3/4
s ~—
TITLE: On the Properties of Francium (0 svoystvakh frantsiya)

PERIODICAL: Uspekhi khimii, 1958," Vol 27, Nr 10, pp 1209-1220 (USSR)

ABSTRACT: Early in this paper the author briefly mentions the efforts made’
to discover the assumed element B87. With the discovery of the
short-lived radioactive isotope in the radioactive decay products
of uranium by M. Perey francium was given the symbol Fr. Fron
that time scientists started to look for this new element in
natural objects. The first chapter of this paper 1is exclusively
dovoted o these efforts. It is said among others that already
Dobroserdov (Ref 4) had discovered this element and given it
the name "russium". A great number of scientists searched for
this element 87 in cesium concentrates using the x-rsy method
éRefs 6-9). The author discusses the work of varicus scientists

Refs 10-22). The numerous investigations of the decay products .+
of the radioactive elements showed that some radiocactive isotopes
of francium are either intermediate members of the actinium

- (Fr223), the neptunium (Fr221) or the thorium (Fr224) series of
Card 1/2 decay. In the second section the author discusses the properties

ST

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3

sEmee

P

o A D A B LT AR I

SOV/74-27-10-3/4

.0On the Properties of Francium

of the radioactive isotopes of francium,_ In the course of diverse
nuclear reactions until now (except Fr? ) 8 radiocactive isotopes
of francium were obtained (Refs 23—30). In section 3 the author
discusses the methods for the separation of francium (Refs 15,
40,41)s In section 4 the chemical properties of francium =re
described (Refs 3,49,41). Section 5 deals with the problem of

the separation of francium from the alkali metals. Up %o now

two methods are known for this separation: the correct co-
precipitator (detection) for francium, which could act neither
on rubidium nor on cesium; the chromatographic methed. This
latter method is regarded up to now as the most efficient method
in the distributicn of the elements with similsr chemical
properties. In section 6 the ranges for the practical application
of francium are discussed (determination of actinium or de-
termination of sarcomae) (Ref 58). In conclusion the author
mentions the biological properties of francium (Refs 60-61). The
investigation of the practical application of francium is
continued. There are 4 figures, 3 tables, and 61 references,

12 of which are Soviet.
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Pavlotskaya, F. I., Lavrukhina, A. X . S0V/56-34-5-2/61
/‘_\________

Uranium Fission Products Obtained by 660 MeV Protons in the Range
of the Rare Earth Elements (Produkty deleniya urana protonami
s energiyey 660 meV v oblasti redkozemel'nykh elementov)

Zhurnal eksperimental'moy i teoreticheskoy fizilki, 1958,
Vol. 34, Nr 5, pp. 1058 - 1069 (USSR)

A target of spectroscopically pure metallic uranium with a weight
of 0,5 - 1 g was dissolved in a few milliliters of concentrated
hydrochloric acid (which contained from 10 to 20 ng of terium and
of hydrogen peroxide) after having been irradiated in a beam of
660 MeV protons from the synchrotron of the Laboratoriya yadernykh
problem Ob"yedinennogo instituta yadernykh issledovaniy (Labora-
tory for Nuclear Problems at the United Institute of Nuclear
Research). The further treatment of this solution is discussed.

A diagram illustrates the curves of the washing-out of redioactive
isotopes of the rare earth elements, which form in the uranium
fission caused by 660 MeV protons. The yields in p* - and B~ -ac-
tive isotopes were determined by a method described before (Ref 3).
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Urenium Fission Products Obtzined by 660 MeV Protons SOV/56-34-5-2/61
. in the Range of the Rare Earth Elenents

Every peak of the chromatograms was identified by means of the
half-life separately for each type of radiation (B‘,ﬁ+,y) and
separately for the different energies of the B- and y-radiations.
The nocessary corrections are pointed out briefly. The obtained
yields in radioactive isotopes of the rore earth elements are
compiled in a table. Based upon the measured and interpolated
data the curves of the yield distributions of the various elements
versue the mass numbers were constructed. These curves elso per-
mitted to extrapolate the yields in the remaining isotopes of
the rare earth eclements (dysprosium and terbium). The experimental
and interpolated data together give a comprehensive conception
of the fission products of uranium nuclei by 660 MeY protons in
the range of the rare eorth elenents. The estimation of the chare
in stable isotopes »s well as in isotopes with neutron excess
and neutron deficii. is also briefly discussed. These 3 types
of isotopes form ia about the scnme yield; pertinent details are
given. In 2 short puragraph a report is given on the influence
of the shell structure of the nucleus. The eviderce obtained from
the fission of heavy-elenent-nuclei by high-energy particles

Card 2/3 hardly seems to have influenced the presently valid rules govern-—
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Uranium Fission Products Obtained by 660 leV Protons SOV/56—34—5-2/61
in the Range oqthe Rere Earth Elements

ing tho distribution of the rare earth eclenents. The authors
express their gratitude to A.A.Sorokin and L.S.Novikov for the
identification by means of the y-radiation and for the computation
of the yields of some of the isotopes which decay after the
electron capture. There are 8 figurcs, 3 tables, and 31 refer-
ences, 15 of which are Soviet.

ASSOCTATION: Institut geokhimii i analiticheskoy khimii Akazdemii nauk SSSR
(Institute of Geochenmistry and Analytical ChemistryyAs USSR)

SUBMITTED: October 31, 1957

1.0ranium—-Fission 2.Fission fragments—-Analysis' 3.Rare earth
element isotopes(Radicactive)--Determination 4 .Chromatographic
analysis-—Applications

card 3/3
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AUTHOR: Lavrukhina, A.K., Doctor of Chemical Sciences 26-58—6—3/56
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e~
TITLE: Achievements of Nuclear Chemistry (Uspekhi yadernoy khimii;
PERIODICAL:  Priroda, 1953;@1‘ 6, p 9-18 (USSR)

ABSTRACT: The discovery of radioactivity opened the way to a new séience -
nuclear chemistry. Radiochemical research is one of its main
characteristics. It determines exactly what kind and quantity

of radio isotopes originate from & given nuclear reaction. An
important step in the development of nuclear chemistry was the
fission of uranium-235 nuclei by thermal neutrons. The studies
on the nature of figsion products by Soviet scientist V.G.
Khlopin and his assistants are & valuable contribution in this
field. The past ten years have been -haracterized by the de-
velopment of nuclear reactions of fast moving particles, pi~-
mesons, gamma quanta and multicharged ions. Great steps have
been recently made in the study of new igotopes of rare earth-
elements. Radiochemical methods also facilitated the study

of the spectra of tantalum, holmium and lanthanum fission pro-
ducts. As to new transuranic elements, neptunium, americium
and fermium weTe synthesized in reactions with glow neutrons
and several other new elements were discovered.

Card 1/2 mhere are 7 diagrams, and 14 references, 10 of which are
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Achievements of Nuclear Chemistry

Soviet and 4 English.

ASSOCIATION: Institut geokhimii i analiticheskoy khimii imeni V.I. Vernads~
kogo Akademii nauk SSSR (Moskva) (Institute of Geochemistry
and Analytical Chemistry jmeni V.I. Vernadskiy of the USSR

Academy of Sciences) (Moscow)

Card 2/2 1. Chemistry-USSR 2. Nuclear chemistry-Development
3. Radiochemistry~Research - ‘

PN =
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. AUTHORS : Lavrukhina, A. K., Krasavina, L. D., 20-119-1-14/52
- Pozdnyakov, A. A,
TITLE: Radiochemical Investigation of the Products Resulting

From the Fission of Lanthanum by 660 MeV Protons (Ra=
diokhimicheskoye issledovaniye produktov deleniya lan=
tana protonami s energiyey 66o MeV)

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 1,
pp. 56-58 (USSR)

ABSTRACT: The shovt introduction reports on previous works dealing
' with the same subject. This work gives some resulis of

the radiochemical investigation mentioned in the title.
The main difficulty of this investigation was the pro=
duction of the fission products of lanthanum in pure Tra=
dioactive form. The investigation was performed at the S
synchrocyclotron of the Laboratory for Nuclear Problems
(Laboratoriya yadernykh problem) of the United Institute
for Nuclear Research (Ob"yedinennyy institut yadernykh
isgledovaniy). The target, which vas to be bombarded,

Card 1/3 consisted of lanthanum oxide powder with a weight of up
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PHASE I BOOK EXPLOITATION S0V/2039

Lavrukhina, Avgusta Konstantinovna

Uspekhi yadernoy khimii (Advan;;;‘zg\ﬁﬁatear Chemistry) Moscow,
Izd-vo AN SSSR, 1959. 143 p. (Series: Akademiya nauk SSSR.
Nauchno-populyarnaya seriya) Errata slip inserted. 20,000
coplies printed.

Resp. Ed.: I.P. Alimarin; Ed. of Publishing House: D. N. Trifonov;
Tech. Ed.: Yu. V. Bylina.

Sponsoring Agency: Akademiya nauk SSSR. Redkollegliya naucho-
populyarnoy literatury.

PURPOSE: This book is for chemists, physicists;andimore especially,

teachers and students of courses in nuclear chemistry.

COVERAGE: - "The book offers a historical sketch of the development of
nuclear chemistry and the fundamental concepts of nuclear reactions
as they apply to the transformation of chemical elements. = The

Card 1/6
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Advances in Nuclear Chemistry S0V/2039

TABLE OF CGNTENTS:
Card 2/6

-:.: genéral characteristics of radioactive disintegrations and nuclear
reactions are described; and basic models of atomic nuclei and
theories on nuclear forces are reviewed. Consideration is also
given to descriptions of radiochemical methods of studying nuclear
transformations, which methods include beta-, alpha-,and gamma-
spectroscopy, scintillation counting, use of photogrgphic emulsions,
etec. The role of slow particles in nuclear reactions and the
influence of these particles on fission processes in heavy elements
are discussed,as well as nuclear transformations caused by high-
energy particles. Reactlon products are also considered. Nuclear
reactions on the sun, stars, and in space are described, and
attention is given to the role of radioactive transforﬁétions in
changes in the composition of isotopic elements of the earth's
crust. The practical application of the principal advances in
nuclear chemistry is reviewed with special emphasis on nuclear
reactions which yield isotopes of transuranic elements and atomic
power. Finally the problem of systematically classifying the
nuclei of radioactive isotopes is considered. There are 28
figures, 4 tables and 26 references, all Soviet. No persoralities

are mentioned.
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Advances in Nuclear Chemistry SovV/2039 ]
Introduction’ 3
Ch. I. Short Review of the Historical Development of ~
Nuclear Chemistry 6
1. From alchemy to *“he realization of the first nuclear
reaction 6
2. Discovery of the neutron, artificial radioactivity, and .
the fission of uranium nuclel 11
3. Creation of charged-particle accelerators 15
ch. II. General Characteristicis of Nuclear Processes 18
1. Radioactive disintegration of atomic nuclel 22 )
2. Nuclear reactions 28 3
3. Classification of nuclear reactions 30 :
Ch. ITI. Methods of Nuclear Chemistry 32
1. Principles of the radiochemical method 33
A. Use of carriers 3
Card 3/6

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APD R RELEASE: 06/20/2000

B T s S RV R A A R S T e A B U
. RO RS PRITTERA IS 40
- g . L. alray; *!&H | BRMTRE

Sov/2039

Advances in Nuclear Chemistry
n the radioactively-

B. Methods of separating elements 1 :

pure state 36 !
C. Radlometric methods L6
D. Scintillation counters L9

E. Mass-gpectrometers 53 5

F. Determination of effective crost section sk A

o, Method of thick photographic plates . 55 )
3, Other methods 56
ch. IV. Nuclear Reactions Which Take Place Under the Infiuence 58

of Slow Particles
f neutrons 59

1. Nuclear reactions under the action o .
2. Nuclear reactions under the action of charged particles 61 :
3. Reactions with gamma-rays 64 U
I, Fission of the nuclei of heavy elements 23

4. Pission of nuclei by slow neutrons
B. iocomplishing & fission chain reaction of uranium-235 70
72

¢. ¥ission of nuclei by charged particles and gamma-
quanta

Card b4/6
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ch. V. Nuclear Reactions which Take place Under the Influence of
High-energy Particles 7
1. Characteristics of the interaction of fast partioles
with complex nuclel
2, Splitting of nuclel
3. Fission of nuclel
L. Emission of nuclei of light elements
5. secondary nuclear reactions
6. Production of mew particles

Cch. VI. Nuclear Reactions in Nature

1. Nuclear reactions of un and stars
. 2. Nuclear reactions of cosmic rays
A. Nuclear processes in primary cosmic rays
B. Nuclear processes in secondary cosmic rays
3. Changes of the jsotopic composition of elements in the
atmosphere and in meteorites
4. Nuclear processes in the earth's crust
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advances in Nuclear Chemistry c0v/2039
d Ch. VII. practical Application of Advances in Nuclear )
Chemistry 106
1 srbificial preparation of new chemical elements 106
2. freparation and application of artificial radioactive
isotopes 115
3. Nuclear Power 118
A. Utilizing the energy of fission chain reactions of N
uranium 119 .
B. Studies on controlled tnermonuclear reactions 121 ;'
ch. VIII. The Problem of Classifying Radioactive and Stable :
Isotopes . ' 125 &
1. Regularities in the properties of atomic nuclei 126
2, Regularities in the properties of alpha—radioactlve
jsohopes 130
3. proof of the special stability of nuclel containing
2, 8, 20, 50, and 82 protons Or neutrons,and 126 reutroms 132
l, Predicting the properties of yet undiscovered jgotopes 137
Conclusion 140
Bibliography 142
AVAILABLE: Library of congress
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;. FOURZHIM, V.; FILATOVA, L.V.

K,

LAVRUEKHINA, A
— Determination of actinium in na*nral objecte from the daughter

product Fr223, Radiokhimiia 1 no0,2:204=207 '59.
(MIRA 12:8)

(Actintum—bnalysis) (Francium--Isotopes)
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V‘Wtor khimicheskcikh nauk
Radioisotopes im the earth's crust, EKhim,nauka i prom. &4 no,b4:
L72-178 159, (MIRA 13:8)
(Badioisotopas)
{Geochemistry)
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21(7)
AUTHORS: Levrukhina, 4. K., Grechishcheva, I. H., SoV/89-6-2-6/28

Khotin, B. 4,

TITLE:- Radiochemical Investigation of Nuclear Reactions Producing
' Piong (Radiokhimicheskoye izucheniye yadernykh reaktsiy, pri-
vodyashchikh k obrazovaniyu T-Nezonov)

PERIODICAL:  Atomnaya energiya, 1959, Vol 6, Nr 2, pp 145 ~ 151 (ussr)

ABSTRACT; The experimental part of the work was carried out with protons
of an energy of 110 - 660 kev, which had been accelersted in
the synchrocyclotron of the 0IYal (Joint Research Institute
of Nuclear Physics). The targets were irradiated with different
proton flux radii for 1.5-2 hours. The proton ray intensity
was determined by means of an aluminum monitor, wherein the

A127(p,3pn)Na24 cross section was assumed to be 10 mb. The
identification of radioisotopes and the cross section determina-
tion were carried out according to the method Jescribed in
reference 3. The copper target was 25.7.0.5 mn” high, the

La203-target weighed 50 - 200 mg and the copper target 400-800 mg.r

All elements were spectrally pure. After proton irradisztion
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Radiochemical Investigation of Huclear Reactions Producing SOV/89—6-2-6/28

Pions

the samples were dissolved in a 50% solution of HNO3’ ZHHNOB,

and aqua regla, respectively. The radioisotopes were gseparated
“from the solutions, i.e. nickel from copper, barium from
lanthanum and platinunm from gold., The cross sections measured

may be seen from the following tables:
¢ in 10-3°cm2

Ep = 480 liev Ep = 660 MYev
513°(p, x* )51 2.2 4.0
Cu65(p,n-)Ga66 0.34 -
Cu65(p,pn+)H165 2.0 3.4
La' 59(p,p1t'*")}3za.1 39 Not observed
0?97 (p, ot et 1?7 Not observed
cu®d(p,2a%)N1 Not observed

Card 2/4
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Radiochemical Investigation of Huclear Reactions Producing SOV/59-6—2—6/28

" Pions

B (v ) s (in 16°7cn®
Ga66 Cu65(p,ﬁ)Ga66
130 1.30 + 0.15 -
190 2.0 + 0.2 0.6
250 3.1 4 0.2 1.8
350 4.40 + 0.25 3.1
480 3.5 + 0.2 2.2 N

The experiments permit the following conclusions to be drawn:
1) The cross section of the reaction (p,nt) in heavy nuclei

is in the order of 10—3°cm2, the production of the x'-meson
being more probable than that of the n~ meson. The ratio is:
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Radiochemical Investigation of Nucleal Reactions Producing SOV/89-6-2-6/28

Pions

+
a(pm’) 6.5,

d(Po“-)
2) The reaction (p,pn+) is more probuble than the reaction

(p,n~). That agrees well with the data hitherto available on
the nature of nuclear rcactions caused by highly energetic
particles. The high cross section (Ref 2) of the rcaction

(p,nt+) in silicon can be explained only by the occurrence of

the reaction (d,p) in addition to the reaction mentioned. _
3)In the proton energy jnerease from 480 to 660 lev. a slow -
cross section increase of the reactions (p,pnt) and (p,n*) B
was observed. S. Sekerskiy separated the Ni®O-nucleus from
the irradisted copper target. There are 5 figures, 3 tables,
and 16 references, 12 of which are Soviet.

SUBMITTED: July 14, 1957 ’
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AUTHORS: Lavrukhina, A, K., Pozdnyakov, A. A. © S0V/89-7-4-15 /28
- TITLE: The Spallation of Hafnium by Protons With Energies of 660 Mev

'PERIODICAL: Atomnays energiya, 1959, Vol 17, Nr 4, pp 382-384 (USSR)

"ABSTRACT: It is the aim of the.present paper to determine the yields of
' spallation products and %o investigate some details of the
interaction between 660 Mev-protons and hafnium nuclei. The
chromatographical separation of the spallation products,
calculation of /27=; and /9+-yielda, and of the K-capture
_ise%opes was carried out according to methods which have already
beexn described in publications. On the basis of experimental and
interpolated data for all identified elements. the curves for the
dependence oi' isotopes on their mass numbers were then
constructed. In the spallation of hafnium by 660 Mev-protons
the isotope~distribution functions are cupola-shaped like in
the distribution of the spallation products of copper. In the
case of hafnium the oupolas are considerably shifted in the
direction of the nuclei with neutron-deficit, In the spallation
of hafnium nuclei with neutron-deficit are essentially produced,
"They comprise 67% of the total spallation cross section.
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The Spallatio
Energies of 560 Mev

5 of Hafnium by Protons with

23 and 10% respectively

nuclei and to maclei with a neutron sur

curve with Z =64 is shifted
yields (compared
explained according
of the closed subsh

curves the summated isoto;pe-productio
tal cross section for the processes of

hafnium nucleus spallation is

This amounts to 85% of the
or the hafnium maclei. In the fraction ©
activity with the half-life of 4 hours,

The second diagram ghows the

determined. The to

1.5+10"24cn®,

to the new isotope L'u.1 8.

dependence of the cumulative yield of the is

N of the departed nucleons.
> 920 according to the exponential law

N < 20 and decreases at N
~1n 6A= PA+cc_>nst.

¥ >20 the production cross
nay be calculated accordin

4

Here P = 0.11 holds.

g to the formula by Se

S0V /89~7-4-15/28

correspond to the portion of stable

plus. The cupola—sha.ped
towards smaller masses and lower

to the adjoining elements). This may be
to the statistical theor
e1l with %= 64. From the cupola-shaped

y by the influence

n cross»sections are then

geometric cTOSS section
£ lutetium there is an
which may be attributed

obars on the number
Thig yield remains constant at
For the isotope with

gection of a given product-nucleus
Rudstan (Ref 6):
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The Spallation of Hafnium by S0V/69-7-4-15/28
+ Energies of 660 Mev "
6 (Ryp3y) = exp [PA-Q-R(Z, ~ SAi)z] . Bere P = 0.11; Q = 12.8;
R = 1.2; S = 0.433 holds for the parameters. A table contains

yns (determined by estimation),

the numbers of neutrons and protons
11ation of hafnium. The results

he number of

Protons With

obtained indic
evaporated neutrons
jrradiated nuclei.
nearly constant. Th
- puclei is 150 Mev.
1 references, 4 of

The number of cascade neutrons remains

e average excitation energy of the hafnium
There are 2 figures, 1 table, and

‘which are Soviets

- SUBMITTED: ~ Februexy 13, 1959

card 3/3.

APPROVE :
D FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APPROVED FOR RELEASE 06/20/2000 CIA-RDP86 00513R000928830008-3

doktor khim.nauk (Moskva)

LAVBUKHIK& A-)io 1 ) 7 21-23

no.
e w;;neuranium glements. Naukd 1 zhyttis 9 (MIRA 12 :11)

J1 '59. (Transuran*“m alements)
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AUTHOR :

TITLEs

PERIODICAL:

ABSTRACT:
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Lavrukhina, A. K. 50V/74-28-11-2/5

. / 7
The Role of Nuclear Processes in the Formation of Chemical
Elements

Uspekhi khimii, 1959, Vol 28,.Nr 11, pp 1310-1342 (USSR)

In the present paper; an attempt is made to investigate soj/
points. of the theory of the synthesis of elements on stars'on
thé basis of experimental data concerning the course of various
nuclear reactions. To solve the problem of formation of
elements, data on the distribution of chemical elements and
their isotopes on various celestial bodies sre of high V/
importance. In 1889, Clarke (Ref 1) first tried to find a
relation between the relative distribution of elements in the
earth’'s crust and their atomic numbers, After him, numerous
research workers tried to obtain more exact data on the
distribution of elements (nefs 2-19). So far, only a small
number of cosmic bodies, mainly. atmospheres of some stars of.
our’'Galaxy, have been investigated. Nevertheless, it appears .

- possible to draw some conclusions regarding the fundamental

laws of distribution of chemical elements in the cosmos.
Pigures 1 and 2 give the curves of distribution of atomic

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



"APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000928830008-3

2 i éﬂiiilﬁ?ﬁﬁﬂ

-

66911

The Role of Nuclear Processes in the Formation of SOV/74-28-11-2/5
Chemical) Elements -

nuclei according to atomic numbers and mass numbers, corresponding
to data in reference 10. According to the author's opinion, the
cases of deviation from the average distribution of the elements
are also important for the solution of the problem of their
formation. The most significant cases are given (Refs 10,

15-17, 20-51). The theories of formation of chemical elements
may be divided into 2 groups (Refs 52-57). The former includes /
the theories of formation of atomic nuclei at thermodynamic
equilibrium of the initial system (Refs 20, 54, 58-74). The

main deficiency of these theories is that the reason of
#freezing" of the thermodynamic equilibrium of the system, in
which the nuclear processes take place, is not yet clarified.
Besides, the problem concerning the cosmic bodies, in which

the shabilization of equilibrium must take place, remains
unsolved. The second group includes theories of the synthesis

of atomic nuélei in non-equilibrium systems (Refs 41, 52, 55
75-87). According fo data of modern astrophysics, there is no
gosmic body with such & high temperature and density of

Card 2/ 5 perticles as is demanded by non-equilibrium theories. Recently,
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The Role of Nuclear Processes in the Formation of sov/74-2e-11-2/5
Chemioal Elements
ried to find non-eqilibrium gynthesis

reactions of atomic nuclei which proceed-ax temperatures lower
than in the systems.witﬁ thérmodynamic,equilibrium (Refs 524
75-80). These theories, however, can only explain a few rules
of cosmic distribution of elements but -not the formation of all

chemical elements. Better prospects are of
recently developed by the American phySicists FowleT, Salpeter
anduGreenstein as.well as by the English astrophysicist’s \/
£. M. Burbidge, G. R. Burbidge and Hoyle .(Refs 41, 55,
g1-86). According to this theory, the gynthesis of elements

ar the cosmos in close

takes place at any stage of development of
relation with nuclear processes which explain the energy and

{1luminating power of cosmic bodies, their -evolution, aad the
change ‘in their chemical composition. In this theoTy, the

cosmic distribution need not-be explained by the assumption of
any preastral ptage of the cosmos. The formation process of
chemical elements takea place during the whole period of
existence of the metagalaXy, being & regular process combined
with the evolution of gtars which gtill continues« Further, the

Card 3/5 prinoipal features of nuclear processes are discussed which

research workers have
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The Role of Nuclear Processes in the Formation of SOV/74-28711-2/5

Chemical Elements

give rise to the formation of elements in the stars, end which
are postulated in the theory of star synthesis. Besides, some R
proofs -are offered which were obtained in the investigation of . <A
nuclear .reactions in accelerators (Refs.88-162)._The o
availeble.data on the synthesis of chemical elements which

ome stages of development of

takes place in the course of s
gtars in nucleaTr processes and on the subsequent variation of
their isotgpe composition during the straying of cosmic
radistion; the interstellar space jndicates that there is,no
‘doubt,some connection between astro sical‘viadioastronomic,ﬂ/
and pliclear physics data. The whole -of the nuclear processes
investigated offers a qualitaxively“good explanation both

for: the.average cosmic.distribdtibn of elements and for the
few considersble deviations infthe-céntent of some elements
in various cosmic bodiess In order to obtain a general idea
of the processes whioch give rise. bo the formation of . chemical
elements, new data on the chemical composition of & npumber &8

large as ‘possible of_cosmic‘bodies will be of decisive
Soviet scientists are mentioned in

‘ importance. The following
Cexd 4/5 the present paper: G, I. pokrovski V. V. Cherdyntsev,
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The Role of Nuclear Processes in the Formation of S0V/74-28-11-2/5
Chemical Elements

L. E. Gurevich, A, P. Zhdanov. There .are-16 figures,
11 ta‘bles, .and . 162 references, 58:..0f which are Soviet.

ASSOCTIATION: In- t geokhimii i analiticheskoy khimii im. V. I. Vernadskogo /
o AN SSSR (Institute of Geochemistry and Analytlcal Chemistry \X
imeni V. I. Vernadskiy AS USSR)
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AUTHORS: Lavrukhina, A. Ke, Revina, L. D.» SOV/20-125-3-18/63
RakovSKiy, . i€

TITLE: The Functions of ‘the Excitation of Pragments of tne Fission
of Lanthenum (Funktsii vozbuzhdeniya oskolkov deleniya
lantana)

PERIODICAL: Doklady pkademii nauk 53SR, 1959 Vol 125, Nr 3,

pp 532-534 (USSR)

ABSTRACT: In the present paper %he'authors try to investigate the o
excitation functions of the fission fragments

?52, Ni6 , and 5973 of lanthanum in the energy renge

140 - 660 Mev of the bombarding protons. The snvestigations
were carried out by means of the synchrbcyclotron of the
Ob'yedinennyy institut yaderanykh issledovaniy (United
Institute of Nuclear Research). Powders of lanthanum oxide
(covered by an aluminun foil) were jpradiated for 0.5 - *
hour. After the jyradiation, the lanthonum oxide was
dissolved in concentrated hydrochloric acid, and the
radioactive isotopes of nickel, selenium, and phosphorug ware

removed on isotope carriers. The removal of Se, iy, ond i3

BT
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The Functions of the xcitation of Fragments of the SOV/20-125-3--1:’1/55
Fission of Lanthanunm

discussed in detail. The results of these ezZperiments are
e shown in two diagrams which show the excitation functions

73 5 -
te of the fragments Se“,vNi°6, and sz of the fission of

lanthanum in the energy range 140 - 540 ey of the incident

protons. These results arn the aversge volues or 2 .

parallel experiments. For SelZa¢ Ep = 140 Hev and for

P32 at Ep = 220 Mev only a very low zctivity (w5 pulses/min)

was obsgerved, which permits the determination of the

production thresholds of these nuclej (= ~ 100 v -
73 ’ X 30 thresh :

for Se'’ and Ethresh ~v 200 Mev for P’°), mhe nueclei o

investigated by the authors are interesting 8ince 2 of then

have a neutron excess (P}2 and 1.'16 ) and the nucleus Se
has a neutron deficit, The characteristie sharp ascent of the —

~( 32
curves 6 = I(Ep) for P’ ang ge73 beyond the threshold of

Card 2/4 their production (if the ensrgy of the protons increases)

CIA-RDP86-00513R000928830008-3"
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e Functions of the Excitation of Fragments of S0V /20-125-3-18/63
+no Figssion of Lanthanum

ig indicative of & significant increase of the probability of
the nsymmetric fiszion of lonthanum nuclei in the investigated

. f6
. . . ]
energy range. The excitation function of Ni has a somewhat

different charancier. The croses section of the production of
1‘1166 varies by Otimes if Ep rises from 140 40 660 iHev. The

probability of the symmetric fission of lanthanum nuciei in
a lower degree depends on the energy of the incident protons.
This fact explains also the constency of the cross section

of the fission of silver in- the interval E_ ~ 300 - 660 ev.
t

The method of the’thick-layer.photo~§1ates applied in the
present paper does not permit the recoriing of the procucts

of a strongly asymmetric fission. A further investigntion of
the excitation functions of the fission of %he nuclei of the
middle part of the periodical systenm is very imporiant for the
explanation of the fission mechanisa. The authors thank
L. P. oskalsva and M. I. Dlokhina fer their help in the
carrying out of the present investigation. There are 2 =
and 14 references, 5 of which are Soviet.

igares
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Arcademy of Sciences LESR)
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S 68158
29 (600
AUTHOR “d@yzukhin, de ke 80V/20-129-6-21 /54
TITLE. The Problem op theA(p,ni) Reactiong 19
PERIODICAL: Doklady Akadepij nauk SS5SR, 1959, V01129, Hr ¢, Pp 1277-127g
(Ussg)
ABSTRACT . It wag Dossible t, determine the Teactiong Si3o(p,n+)8i51 and

Cu 5(p,n-)Ga at Proton nergiag op Trom 200 to 660 iev by
2eang of th, radiochemical methog, This fact is in contradiction
to the Iresent Conceptiong 0i nucleon-nucleon interactions
within the range of high nergiey, The Doasihility of the
development of Teactiong in which only one pion departg in

each cage followg Trom the data gp the CNersy Spectpa of the

extend ¢, 400 Hevy, Theae 8pectry nay Possinly extend evep
farther, ViZ. to the maximan energy valye Possible (474 Yev)

COTTesponding t, the reactjop ¢! (pyn*)e °. The development
Card 1/3 -+ eactiong nay Possidbly pe explaineq fccording L*//

8_3"
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The Problem of*the (p,n) Reactions SOV /20-129-6-21/67
to the thesory of peripheral collisions. The nost interesting -

data for the purpose of explaining (p,ﬂiﬂ reactions are those
of Kh. P. Babayan, l. L. Grigorov, et al. (Hef 6), according

to which 1011 - 1012 ev particles use up their entire energy

for the proiuction of mesonc in their interaction with iron

nuclei. In this case there is no successive interaction of the -
primary particle with the nucleons of the nucleus or with their :
compiexes, for the primary pnucleon collides with the meson
cloud, and therefore the probability of the departure of mesons
is great. At lower energies (up to 1 Bev) the probability of
such peripheral collisions is very small, and they can be
detected only by emxloying very sensitive methods. The {p,r—)
reactions observed by the author on complex nuclei have a

very snall cross section and may apparently be examples of
peripheral collisions in this energy range. Therefore, reaction
investigations carricd out on other complex nuclei, in which
pions fly off, as well as further investigations of the anszular
distribution and energy distribution of their products will
render better understanding of the interaction processes of
high-energy particles with comslex nuelei possidble.

o Ea
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The Problem of the (p,n+) Reactione 507 /20-129-6-21/67

TPhere are 6 Soviet references.

ASSOCIATION: Tnstitut geokhimil i analiticheskoy khinii im. V.I.Vernadskogo
Akademii nauk SSSR (Institute of Geochemistry and Analytical
1. Vernpdgkiy of the acadeny of Seiences

,____*.lmi_mx.iﬂeni V.

of the USSR)
PRESHENTED : August 19, 1959, by Ae P Vinosradov, ircademician H/ -
SURLITTED: August 11, 1959
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PHASE I BOOX ZXPLOITATION SoV/5410

Tashkentskeya konferentsiya po mirnomu ispol'zovaniyu atomnoy
energil, Tashkent, 1959,

Trudy (Trassactions of the Tashkent Conference on the Peaceful
Uses of Atemic Energy) v. 2, Tashkent, Izd<vo AN UzSSR, 1960.
Lkg p, FErrata slip inserted. 1,500 coples printed. .

Spensoring Agency: Akadcmi&a nauk Uzbckskoy S3R.

Repoponcible Ed.: S, V. Starodubtsev, Academician, Academy of
Selences Uzbek SSR. Editorial Board: A, A. Abdullayev, Can-
didate of Physlcs and lMathcmatlos; D. 14, Abdurasulov, Doctor
of Medical Sciences; U. A, Arifov, acadeulcian, Academy of
Sclences Uzbek SSR; A. A, Borodulina, Candidate of Biological
Sciences; V, N, Ivashev; G. S. Ikrzmova; A. Ye. Kiv; Ye, I,
Ichanov, Candidate of Physics and !Mathematies; A, I, Nikoloyov,
Candidate of Modical Sciences; D, Hishanov, Candidate of Cheatcsl
Sziences; A, S. Sadykov, Corresponding Member, Acadcmy of Scilences
USSR, Actndemiclan, Academy of Sciences Uzbek SSR; Yu. N, Talanin,

Cars=3750
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instruments used, guch zg automatice

Ho persimalities are mentioned,
articles.

TABLE OF CONTENTS

IN ENGINEERING

Lobanov, Ye, 11, [Institut
Ruclear Physics AS UzS3R].
and Nuclear Radiation in Uzbekistan

Taksar, I.fﬂ., and V, A, Yanushkovskiy

Typification of
Radioactive Isotopes
. ]

.

~ Cara 3/20 |

level gwges, and high-aennitivity garna-ralays,

RADIOAGTIVE ISOTOPES AllD

yadernoy fizilci UzSSR - Institute of
Application of Radioactive Izotopes

SSR - Institute of Physics AS Lztvien SSR]. C
Automatic-Control Apparatus Baged on the Use of

CIA-RDP86-00513R000928830008-3

Sov/5410

flowmetors,
are desoribed,

regulators,

References follow individual

NUCLEAR RADIATION
AD GEOLOGY

[Inastitut £1zikd AN Latv
Problems of the

APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000928830008-3"



"APP
ROVED FOR RELEASE: 06/20/2000

P SR N A P SR S s T S ey J—
. """"Pl”"”"‘ i
- PR SR A PR R ARG
Lalat i Lopkeern Oy

CIA-
gL RDP86-00513R000928830008-3

AN R
A G e
= 02 B R

_':Erc-'l:%kkh he Top Lo p. GrapcroVvs 1. F. Franchuk, L. V. Suling,
I. L. Veikihhenkoy V. A. 1unenok, As 3. Torenkos and A. M. Alek=

aguicin [Institu‘c fizieheakoy Ithim ;1 885R - Inatitut of : ‘

cal Gherdatrd 53 US3R1. Tnveotiagion of the piechanicnt of. cod

=ing Reacticn? vy the Isob a ’ 327 \

\na, Do Ko {Tanbitub g,cckh.‘mii 4 analitiche

nstitube of C:eochcmistry snd

-1athods 1

v

Fhwad

nyAsL

fayrakt |
7. L. Yornniihoso AN S5SR -
goiaal ShexizbIY 1ot Vo Te vernadakly AS TSRl
A5 padtochemiitry and the Fields of Its Application 334
Aravelsvds E. hos X 7, GhmuboYe snd P. Pe Hazarove {Insti- .
syta of 'inysical Chomishry AS USSRi. study of the adeorpbion ’
of Aikaline and Rare—Earth Flcments on Black Earth bY the -
nyscer ALCH Hathed 34 \‘
Yio7ikovy A I. [Taizhik:-.‘xciy gosudaratvennyy universitot in. |
T, Te Latxin&-:Tadzhik sbate University imeni V. 1. Leninl. Co-
1on of Small Quan'citles of Varigus cations and Anlouns i
: 349 1
!

;zf'coclpltafu
vith Vetal H.:,'droxides

{Rradiye

y. G. ¥nlopind

vyy jpstitut 1m.

Ampelogovas N. I.

e —
e =" -t

APP
ROVED FOR RELEASE: 06/20/2000

CIA-
RDP86-00513R000928830008-3"



"APPROV .
ED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3

e A e T e e R RGO EATE

A HESY BN R
£ L . v1‘-‘3?—3Y:M%ixfﬁﬁ?ﬁﬁmfﬁ’f'%@’ﬁm‘"‘
; : 5 = S R I ST S i

MWA. L.P.; MALYSHEV, V.A.; SATAROVA, L.M.g
SU KEUB-GUY [ 5a Hung-Kueil

Angular distridution of lhzu mclei and fission fragments
in the interaction of high energy protons with moclei of
gold and uranium,. Zhur.ekep.i teor.fiZe no.3:994=995
Mr '60. (MIRA 13:7)

1., Institut geokhimii 1 analiticheskoy khimii Akademil naui

SSSR.
(Sodium-lsotopes) (Protons) (Muclear reactions)

APPROV :
ED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3"



CIA-RDP86-00513ROQ0928830008-3

06/20/2000

T
e i T e R e

S (T 22460
T S/186/60/002/001/014 /020

R A057/a1
B 2400 29
oL » AUTHORS ; Lavr'ukhina, A.K.; Rodin, 8.8.

TITLE: Radiochemica)l investigation of uranium fiééion products obtained by
60 Mev proton bombardment

e -
72, 740 (1947)]7 The present’ authops started in 1955 detailed radiochemical in- iX

up to Z. = 92), p, Linder and R, Osborn's paper [Ref, 12; Fhys, Rev., 103, 378
(1956) ] on fission produgtg obtained by 100 - 340 Mev protop bombardment of yupa- '
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S/186/60/002/001/014/022
Rediochemical investigation of uranium fissioner.. AO57/A129

nium in connection with the present results may give some informations on the ef-
fect of the bombardment energy in the range of 100 ~ 660 Mev on the yield of some
fission and spallation products. In the present work metallic uranium foils (0.3
- 0.5 g) were bombarded in a circulating 660 Mev proton beam of the synchro-cy-
clotron in the laboratoriya yadernykh problem Ob'yedinennogo instituta yadernykh
issledovanily (Laboratory for Nuclear Problems of the Joint Institute of Nuclear
Investigations), varying the duration from 15 min to 2 h. After irradiatlon the
uranium foils were dissolved in HNO; or HCl adding HpOp, the elements Pt, Au, Hg,
T1, Pb, Bi, Po, At, Fr, Ra, Ac, Th, Pa, U and Np were separated by chemical proc-
esses and ldentified by their radioactive properties. Activity measuremonts were
carried out with a standard end-window counter [of MCY-17 (MST-17) type] and
seintillation counter with ZnS(Ag) crystal. In the obtained uranium fission and
spallation products 42 nuclides in the interval of A = 188 - 237 with a half-life
T from 20 min to 140 days were identified (see Table 1). Relatively high yield
of neutron-excess nuclides was observed. Data were obtained by interpolation.
From the experimental and interpolation results distribution curves according to
the mass number were plotted (Fig. 4) and 1t was demonstrated that nuclides with
maximum yield are distributed close to nuclear stability curve. Distribution
curves for theelements 2<90 are not in agreement with the previously observed

Card 24
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tendency gnef. 3¢ GYeOKhI AN S33R, M. (1955); Ref. 5: Atomnaya energiya, 2, -
345 (1957); Ref, 9: Atomnaya energiya, 2, 27 (1957); Ref. 83 T.V. Malysheva,
I.P. Alimarin, ZhETF, 35, 5, 1103 (1953)] of the increasing probability for the
formation of neutron-deficient nuclides with increasing n/p ratio in the bom-
barded nuclei. Even more surprising are the values caloculated for neutron and
proton emission as 5.2 or 11.7, i.e., ZH/ZP = 2,3. Thus the probability of
proton emission in uranium spallation is relatively high being half of the proba-
bility of neutron emission. The present authors assume that these effects are
caused not only by the contribution of spallation processes, but by the greater
cross section of the fragmentation process on uranium in comparison with other
heavy elements [such as_Au or Bi, see A.K. Lavrukhina et al., Ref, 18: Atomnmaya
energiya, 3, 285 (1957)]. From the yield distribution curves. (Fig. 4) formation
cross sections were determined, summary yleld curves were plotted (Fig. 7) and
thus the total fission cross section of uranium was estimated at O.4 barn. Ac- JX(
cording to Lindner (Ref. 12) after 340 Mev proton bombardment uranium fission
cross section is 0,28 barn, not considering the contribution of Fr, Rn, At, Po,
Bi, Pb, T1l, Hg, Au and Pt. From the present data it can be seen that the con-
tribution of these elements 1s about 40% of the total fission cross section.
Their formation cross section decreases twice in the energy range from 660 to 340
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Radiochemical investigation of uranium fission.... AO57/A129

Mev. Thus the total fission cross seotion of uranium in 340 Mev bombarding is
However, for-

about 0.35 barn and remains constant in this proton energy range. )
mation cross sections of single fission products change considerably with in- o
~ creasing proton energy. The yield of Th, Ac and Ra, for instance, increases with )

the proton energy while the yield of U and Pa decreases (see Table 2). Decrease

in U and Pa yield is explained by the fact that with increasing protcen energy the

mean excitation energy increases, but the probability of the transfer of a smaller

part of the energy from protons to the nucleus decreases. Since U and Pa are

formed at relatively small excitation energies, their yleld decreases. The range ()(

of applicability of S.G@. Rudstam's formula [Ref ., 21: Phyl. Mag., 4y, 1131 (1953)

was checked comparing the experimental curve of dependence of the cumulative

yield of isobars on the number of emitted nucleons (Fig. 9) with the theoretical —
curve calculated by J.D. Jackson [Ref. 17: Can. J. Phys., 35, 51 (1957)1. The
difference between the two curves demonstrates that emission of x-particles and
fission possibility of residual nuclel must be considered irn the calculation of
uranium fission products yleld. It was observed that the experimental yield of
PoelO (N = 126) is about three times less than the interpolated value (Fig._4).
In previous investigations by I.A. Yutlandov [Ref. 6: RIAN 8SSR, L. (1956)], A.
N. Murin, XY.A., Yutlandov [Ref. 73 Izv. AN SSSR, OKhN, 4, 408 (1957)] and A.K.
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. Lavrukhins, A.A- Pozdnyakov [Ref. 22: . Atomnaya energiye, 7, 382 (1959)] the ef- ..
S0 feet of shell structure on the yield of residual nuclei was also noticed. De-
i . .. crease ‘4n yleld of nuclides with closed shells can pbe  explained by- the static .
" }heory of nuclear reactions. The present authors thank the coworkers in the lab- -
. . oratory L.M. Satarov, G.V. Perfeyev and M.I. Blokhin for the help a8 well as V.N. ‘
. Mekhedov and V.G, Solov'yev for discussing the present paper. . There are 9 fig-

-7+ ures, 2 tables and 22 references: 11 Sovie

BN L Radiochemical 1rivéstigatiox\ of uranium fissi

£-bloc and 11 non-Sviet-bloc. .
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Precipitation of alknli metals with certain triheteroacids,
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